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Dear Partners:

We are pleased to provide you with a copy of a quality
improvement review report on “Meeting the Customer’s Needs
for Mobility and Safety During Construction and Maintenance
Operations.” While the review focused on the Federal
Highway Administration’s (FHWA) leadership role in
providing mobility and safety during construction and
maintenance operations, the principles and approaches
presented in the report are equally applicable to all
transportation agencies. Many of you participated in this
review and clearly indicated you share our interest.

This report is timely. The Transportation Equity Act for the
21st Century provided substantial increases in funding to deal
with critical infrastructure needs. These funds will enable us to provide the quality of ride, level
of service and safety that road users deserve. However, if we don’t undertake a concerted effort
to reduce delay and crashes in work zones our work will be counter productive to our customers’
demands for mobility and safety. Mobility, safety, quality, and customer satisfaction are not
mutually exclusive goals; they are interdependent. Mobility, safety, quality, and customer
satisfaction goals can be accomplished by applying the principles of work zone traffic
management throughout the entire project life; beginning early in the planning phase and
continuing through programming, design, construction, operations, and maintenance.

The FHWA’s 1998 Strategic Plan calls for a 20 percent reduction in delays as well as a 20
percent reduction in highway related fatalities and serious injuries on Federal-aid highways in the
next 10 years. Our plan also calls for an increase in user satisfaction by meeting their needs.
Work zones are an important part of these strategic goals since the vast majority of what a
transportation agency does goes into products that the public sees and experiences in work zones.
Our ultimate work zone goal or vision is “No Delays and No Crashes in Work Zones.” Neither
of these goals can be accomplished unless all levels of government (Federal, State and local) join
with the private sector in a united effort to significantly reduce work zone delays and crashes.
Results will not be easy nor will they be accomplished quickly. However, if everyone is
committed to the vision and does his/her part in applying traffic management to every
maintenance and construction operation, we will significantly reduce work zone delays and
crashes. The stakes are too high to accept anything less. We at the FHWA are committed to
work with all of you to improve overall business practices in this area and to accomplish your
agency objectives as we look to you to assist us in meeting the FHWA’s objectives.

] am pleased this report provides us with the state of the practice, the state of the art, the actions needed to
achieve that future vision, and a model program. It should serve as a means to benchmark our future
actions. The report also offers a menu of practical measures that can be taken over time by all
transportation agencies to continually improve upon the product delivered to our customers.



I want to assure you that the FHWA is committed to mobility and safety as well as to improving
the quality of our Nation’s highway system. I strongly support the concepts and
recommendations in the report. Therefore, I have asked the FHWA field offices to take the lead
in initiating actions to implement the recommendations contained in this report. I challenge each
of you to join the FHWA in our quality improvement journey. Together we can make a
significant difference. I urge each of you to apply the principles and approaches to work zone
traffic management contained in this report to the way business is conducted every day.

3
Kenneth R. Wykfe

FHWA Administrator

Sincergly,
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Work zone delay and safety clearly fit into three of FHWA'’s five strategic goals:safety, mobility,
and productivity. For the FHWA to achieve our strategic goals and objectives, it will have to
assume a proactive leadership role in promoting work zone traffic management techniques,
engaging all of the stakeholders in a comprehensive cooperative effort, creating new partnerships
for work zone education, and dedicating the resources needed to develop and/or enhance the
tools needed by the State and local transportation agencies to achieve the state-of-the-art.

The time has come for the FHWA to change the way we think about motorist delay in work
zones, as well as the way we approach work zone safety. We must approach all of our activities
from our customer’s, the motorist’s prospective. While there is no question that the quality of
traffic control devices used in work zones and the uniformity of work zones has greatly improved
since 1980, the total number of work zone fatalities has remained fairly constant since then.
Because the previous focus and efforts have not significantly reduced the total number of work
zone fatalities, it is only reasonable to assume, that with the substantial increase in funding levels
provided in the TEA-21 coupled with the steady growth of traffic volumes on our aging highway
system, the amount of delay and the number of work zone fatalities will sharply increase in the
coming years unless a significantly different approach and expanded efforts are taken to address
work zones.
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This review has generated a high level of interest throughout the transportation community. The
report clearly documents a compelling need for us to reduce delays and crashes in work zones.
Our partners look to the FHWA to provide leadership and expect us to be an active participant in
assisting them in finding cost effective ways to reduce work zone delays and crashes. Therefore,
the FHWA’s immediate response to address the issues raised in this report, both the short-term
and long-range, is extremely important.

I truly believe FHWA can make a significant difference in reducing work zone delays and
crashes. But it is going to take champions with passion leading the effort to get all stakeholders
working together from the beginning of the planning phase to the end of the project; using the
latest technology and actions. Also it will take top management's commitment and devotion to
meaningful written policies. I know this will take time. However, I am counting on all FHWA
employees to make the commitment to make a difference.

Our vision is “No Delays and No Crashes in Work Zones.” Divisions, resource centers, and
program offices must translate this vision into performance objectives and integrate traffic
management into the culture of the organization. Work zone traffic management principles must
be applied through the life of all maintenance and construction operations. We must focus on the
bottom line; reducing the loss of life and limb, the waste of individuals time and the drain on our
nation’s economy. To accomplish our goals we must reduce the exposure of the motorist and the
worker. Our customers have clearly stated their expectations for safety, quality, and mobility.
Our partners expect the FHWA to take a major leadership role. The time is right for FHWA to
step up to the plate and accept these challenges!

It is clear that we can and we must do more at all levels within the FHWA to relieve work zone
congestion and enhance the safety of work zones. Therefore, concurrent action on the report
recommendations by Headquarters and the field offices with the State DOTs is needed to
progress along our quality journey. Successful work zone traffic management requires an
interdisciplinary team approach since it involves a series of planned actions taken throughout the
process. This approach fits neatly into the planned Headquarters reorganization. Therefore, I am
requesting the Operations Core Business Unit to take the lead in establishing a Headquarters
Work Zone Product Team. This team should include representatives from our field offices and
partners as well as representatives from planning, environment, research, motor carriers, highway
safety, ITS, and training. The product team should be consistent with the guidelines being
developed by the Headquarters Restructuring Task Force. The purpose of this team is to ensure
the timely delivery of the products and tools needed by the field offices and State DOTs. I am
also requesting that Resource Center Directors, Division Administrators and State Motor Carriers
Directors examine the need for, and the composition of, training and implementation of cross
cutting teams to provide the needed focus and talent to deliver a results oriented work zone
traffic management program.



The Office of Program Quality Coordination has placed a description of the Best Practices/Policies
identified by the review participants in the Quality Section on the FHWA’s Home Page
[www.fhwa.dot.gov/quality/bprac.htm]. However, these best practices/policies are limited to the
review States. I am confident that other States have established additional practices/policies that
have reduced work zone delays and crashes. In order for our organization to continually improve
we need to learn from each other and build upon each others successes. Therefore, I strongly
encourage the field offices to fully utilize the Quality Section on the FHWA Home Page. This
endeavor will be most effective if each of the field offices share the approaches you take in
implementing the report recommendations as well as your current practices/policies that have
proven effective in reducing work zone delays and crashes in your State.

The importance of significantly reducing work zone congestion can not be over emphasized. I
look to you to become personally involved in establishing delay and crash improvement goals, as
well as in providing the needed focus on those activities that will accomplish those goals. There
is not a “one time fix” to reducing work zone delays and crashes nor can effective work zone
traffic management be accomplished over night. The challenge is to integrate the principles and
practices in the report into your daily activities.

If you have ahy questions regarding the report, please contact Ed Terry, Office of Program

Quality Coordination, at (202) 366-9393. Implementation questions should be directed to Don
Steinke, Highway Operations Division, Office of Engineering (202) 366-0392.

O s

Anthony R. Kane

Attachments
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I. INTRODUCTION:

A. Background

The safe and efficient flow of traffic through construction and maintenance work zones is a
major concemn to transportation officials, the highway industry, the traveling public, and the
Congress. Today the majority of highway funds are being used on system preservation
(resurfacing, restoration, rehabilitation, and reconstruction) type projects on the existing highway
system. America’s traveling public is demanding virtually unlimited mobility, and congestion
has a significant effect on their mobility. Mobility and safety are closely tied together. As
congestion builds, crash rates increase and as crashes increase there is more congestion. In
addition to the safety of the traveling public and highway workers, motorists are delayed when
they are not able to travel at the normal operating speed through a work zone.

In 1993, the total cost of congestion in our nation’s 50 largest metropolitan areas was
approximately $51 billion, a 6 percent increase in the 1992 congestion cost of $48 billion. The
1993 average per capita cost of congestion in these 50 largest metropolitan areas was $370.!
While national data on the cost of work zone delays is not readily available, daily road user delay
costs on many urban freeway reconstruction projects have been calculated to be over $50,000 per
day. When the magnitude of this figure is projected on a national scale, delay costs in work
zones are staggering.

Work zone fatalities rose to an all time high of 833 in 1994. While the number of fatalities in
work zones has declined each year since then, the 771 fatalities in 1995, and 719 fatalities in
19962 are still a major concern and point out the need for continuous emphasis on work zone
safety. Approximately 55 percent of work zone fatalities occur in rural areas.” Twenty-five
percent of the 719 work zone fatalities in 1996 involved large trucks.? Despite these alarming
statistics, as noted in Section II D, inconsistencies in defining and reporting work zone crashes
make the problem much worse than indicated by the above numbers. The fatality rate for
highway construction workers is twice the rate for other types of construction. In 1996, 133
highway workers were killed in work zones (125 in 1995). Approximately 35 percent of these

highway worker fatalities were directly related to traffic moving through the work zone.*

! Urban Roadway Congestion - 1982-1993 Annual Report, Research Report 1131-38,
Texas Transportation Institute - August 1996

2 Patal Analysis Reporting System maintained by the National Highway Traffic Safety
Administration

3 Compiled from tables in the 1994 Highway Statistics, Federal Highway Administration
—‘October 1995

4 1abors’ Health and Safety Fund of North America



Meéeting the Customer’s Needs for Mobility and Safety During Construction and Maintenance Operations ......................... 2

In addition to these fatalities, there were approximately 37,000 injuries in work zones that
resulted from motor vehicle crashes in 1996.°

The demands for rehabilitating highways, increased mobility, and safety have resulted in many
more highway projects being constructed at night adjacent to high speed traffic. These factors
significantly increase the exposure of the traveling public, highway workers, and pedestrians to
work zone hazards.

Congress expressed concern about work zone safety in Section 1051 of the Intermodal Surface
Transportation Efficiency Act (ISTEA) of 1991, by requiring the Secretary of Transportation to
develop and implement a work zone safety program which would ... improve work zone safety at
highway construction sites by enhancing the quality and effectiveness of traffic control devices, safety
appurtenances, traffic control plans, and bidding practices for traffic control devices and services.”
The Federal Highway Administration (FHWA) published the National Highway Work Zone Safety
Program (NHWZSP) in the October 24, 1995, Federal Register. The NHWZSP is the structure the
FHWA will follow in planning, developing, implementing, and monitoring work zone safety and
operational activities nationally. The objective of the NHWZSP is to enhance the safety and
operational efficiency of highway work zones for all road users (motorists, pedestrians, motorcyclists,
bicyclists), and highway workers. It is applicable to all public highways and streets with early
implementation emphasis on the National Highway System (NHS). The NHWZSP is intended to be
a model for State and local governments to follow in developing or revising their own work zone
improvement programs. The Congress placed additional emphasis on work zone safety in Section
358(b) of the National Highway System Designation Act of 1995, by requiring the Secretary of
Transportation to utilize a variety of methods to increase safety at highway construction sites.

Section 1090 of the ISTEA required the Secretary of Transportation to perform a study and
report to Congress on methods of enhancing traffic flow and minimizing traffic congestion
during construction of Federal-aid highway projects and on costs associated with implementing
such methods. In mandating this study and report, Congress stated It is the sense of Congress
that many highway projects are carried out in a way which unnecessarily disrupts traffic flow
during construction and that methods need to be adopted to eliminate or reduce these
disruptions.” In submitting the report which was sent to Congress on October 26, 1992, the
FHWA assured Congress that current activities promote work zone safety and minimize
disruptions to traffic during construction. Additionally, the FHWA offered the following
recommendations to assure continued improvement in the Agency’s efforts to alleviate
congestion caused by construction:

1. The FHWA should continue to emphasize and promote the philosophy of minimizing
construction interference with traffic while ensuring safety through its routine activities
and in all work zone-related training efforts.

> General Estimates System maintained by the National Highway Traffic Safety
Administration.
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2. The FHWA should continue to encourage research in innovative methods to reduce
traffic congestion during construction.

3 The FHWA should continue to provide technical assistance to the State Highway
Agencies in developing and implementing programs which promote effective
construction traffic management.

Representatives of industry, State transportation officials, and the FHWA met in November
1992, and established a national initiative to promote the quality of our highway system. This
“National Quality Initiative” (NQI) represents a major commitment to promote the partnership of
all entities that participate in the funding, design, and construction of our highways. In 1995,
NQI sponsored a survey of the driving public to measure satisfaction with the nation’s highways.
The survey asked each respondent to assess the following seven characteristics of the highway
system:

. Bridge Conditions

. Maintenance Response Time
. Pavement Conditions

. Safety

. Traffic Amenities

. Traffic Flow

. Visual Appeal

The 2,205 participants ranked their stated priorities for improvement as follows:

. Safety
. Pavement Conditions
. Traffic Flow

Only 29 percent of the survey respondents were satisfied with the traffic flow through work
zones. They said, “Don 't just do temporary repairs but repair the road permanently” and “They
should work on highways at night when there is no traffic.” The survey clearly shows that the
public’s top priority for improving the nation’s highways is for the highway industry/community
to focus on the quality of the road surface. However, they expect these improvements to the road

surface to be done safely and without restricting the flow of traffic through the work zone.

The safe and efficient flow of traffic through work zones has been, and continues to be, a major
concern to the transportation community. On September 28 through October 1, 1986, the
Transportation Research Board (TRB) held a national conference on “Corridor Traffic
Management for Major Highway Reconstruction” in Chicago, Illinois. Representatives from the
FHWA, more than 30 State transportation agencies, several cities, regional planning agencies,
contractors, and consultants attended this conference which was sponsored by the FHWA. The
proceedings of this national conference were published in TRB Special Report 212.
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In addition to this national programmatic review by the FHWA’s Office of Program Quality
Coordination (OPQC), there are a number of other national initiatives that have been completed
or are In progress to address safety and delays in work zones. Some of the major initiatives the
OPEC Review Team (hereafter referred to as the Review Team) are aware of include:

Customer Oriented Highway Construction Workshop to Improve Safety, Reduce Delay,
and Minimize Disruption in Highway Construction and Maintenance Areas, sponsored by
the National Asphalt Paving Association and FHWA; October 13-14, 1997.

Highway Work Zone Safety: New Methods and Technologies Conference, sponsored by
the Laborers’ International Union of North America, Laborers’ Health and Safety Fund of
North America, and Johns Hopkins University; October 28-29, 1997.

Jomt Committee Resolution JCR-1-97, “Issues Involving Delays in Completing Federal-
Aid Highway and Bridge Projects,” approved by the American Association of State
Highway and Transportation Officials (AASHTO), the Association of General
Contractors (AGC), and the American Road and Transportation Builders Association;
October 30, 1997.

User Conference - Highway Closure and Restriction System, sponsored by the Arizona
Department of Transportation; December 4-5, 1997.

Urban Expressway Pavement Renewal Workshop, sponsored by the Transportation Research
Board, California Department of Transportation, and the FHWA; February 16-19, 1998.

1998 Symposium on Innovative Contracting, sponsored by the FHWA; April 14-15, 1998.

Primer on Contracting 2000 - A draft report of the Contract Administration Task Force of
the AASHTO Subcommittee on Construction; 1997.

National Work Zone Safety Information Clearinghouse - The clearinghouse is supported by
a joint AASHTO/ARTBA/AGC subcommittee on work zone safety.

Program Initiative Optimizing Highway Performance - Meeting the Customers’ Demands,
FHWA, Office of Engineering, Highway Operations Division; in progress.

Hlinois DOT’s Roundtables on Construction Methods and Materials; April 1998, Corridor
Planning and Management; summer 1998, Project Development Process; winter 1998-1999,
and Public Outreach; winter 1998-1999.

National Cooperative Highway Research Program Synthesis - Project Development
Methodologies for Reconstruction of Urban Freeways and Expressways; in progress.
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As traffic volumes increase and our nation’s highway system matures, congestion, delays, fatalities,
injuries, and property damage crashes will also increase unless the entire transportation community
rallies to meet this challenge! The FHWA has accepted this challenge of significantly reducing the
needless loss of human life, time, and money in work zones and urges others to partner in this effort.

B. Purpose

The purpose of this quality improvement review was to assess the effectiveness of the FHWA’s and
State DOT’s policies and procedures in enhancing safety, improving mobility, and increasing the
efficiency of the NHS by reducing traffic congestion/delays during construction and maintenance
operations.

C. Specific Objectives of the Review

. Establish an organizational baseline of FHWA’s leadership role in reducing motorist delays
and enhancing the safety of work zones.

. Evaluate the effectiveness of the practices/policies being used by the States to measure,
evaluate, and enhance the flow of traffic in work zones.

. Identifying the best practices/policies currently being used by the States to enhance the flow
of traffic or to accelerate the progress of work in work zones to minimize the exposure to
drivers and highway workers.

. Identify effective models for evaluating the effects (risk, cost, and duration) of lane
closures and reduced standards in the work zone.

. Identify effective models for balancing road-user cost against the additional cost, if any, to
a State DOT’s budget for accelerating the progress of work.

. Identify the specific activities FHWA field offices have taken to implement the
recommendations in the September 1992 Report to Congress on “Traffic/Congestion
Management During Highway Construction.” (Section 1090 of ISTEA.)

. Identify the specific activities field offices have taken to implement the NHWZSP
published in the Federal Register of October 24, 1995.

. Identify any impediments to States taking advantage of innovative contracting, innovative
construction procedures, high-performance materials, and/or practices to accelerate the
progress of work.

. Identify the value-added activities the division and region offices currently perform to
enhance safety and reduce traffic congestion in work zones.
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. Develop a traffic management model program for reducing traffic congestion, minimizing
delays, and enhancing the safety in work zones that can be used by the division and region
offices for process improvement and benchmarking.

. Identifying any assistance or research needed from FHWA Headquarters and region offices
to improve the State and division office activities to enhance safety and reduce traffic
congestion in work zones.

D. Methodology

A two-step process was used by the Review Team in conducting this review: (1) completion of a
Baseline Assessment Data Form by all FHWA field offices, and (2) a scan of selected States. The
Executive Director’s November 26, 1997, memorandum transmitted Baseline Assessment Data
Forms to all FHWA field offices. The purpose of these Baseline Assessment Forms was to provide
FHWA’s field offices with a tool to evaluate their past actions, reduce congestion, reduce delays,
enhance safety in work zones, and establish a baseline of their current state of practice. The
completed Baseline Assessment Forms also provided the Review Team with the data needed to
establish a generic organizational baseline of FHWA’s leadership role, as well as identify the best
practices/policies currently being used to minimize congestion, reduce motorist delays, and enhance
safety in work zones. During the scanning portion of the review, the Review Team visited some of
the States that best exemplified the identified best practices/policies. A representative from several
Headquarters program offices was invited and the FHWA region office was encouraged to
accompany the Review Team during the visits in their respective region. The Review Team met
with FHWA division office personnel, as well as, top level State DOT management and staff in 26
States in the 9 FHWA regions. These discussions provided the divisions, regions, and State DOTSs
with an opportunity to share more detailed information on their most effective practices/policies and
to provide input on ways the FHWA can enhance traffic flow and reduce traffic congestion in work
zones. In addition, the Review Team met with senior managers representing large city and county
highway departments, toll authorities, State contractor associations, equipment
manufactures/suppliers, trucking and automobile associations, and highway advocacy groups in
several States. The information gained from the completed Baseline Assessment Forms and site
visits was used to establish a traffic management model that can be used by the field offices for
process improvement and benchmarking. This information, assembled during the review, will be
used as input to the Headquarters program offices to develop long-term program initiatives. This
review was limited to the Federal-aid program; however, the results of this review are also
applicable to the FHWA’s Federal Lands Highway Office and, indeed, all highway system
preservation projects.

The scanning portion of the review consisted of visiting the following States between J anuary 20,
1998 and June 11, 1998.
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% Arizona Massachusetts ~ Oklahoma
California Minnesota Oregon
Colorado Michigan Pennsylvania
Florida Mississippi Texas
Georgia Missouri Utah
linois New Jersey Virginia
Indiana New York Washington
Towa North Carolina  Wyoming
Maryland Ohio

E. Review Team

The core Review Team consisted of:

Edward A. Terry, Jr., P.E.

Engineering Specialist

Office of Program Quality Coordination
Washington, DC -

James B. Sorenson
Senior Engineer
Office of Engineering
Washington, DC

Daniel M. Mathis, P.E.

Assistant Division Administrator
Ilinois Division

Springfield, Illinois

Other Headquarters program offices assisted the core team by the following individuals participating in
the visits to one or more of the States included in the scanning portion of the review:

Paul Harker - HHS-10
Michael Robinson - HHS-21

Jon Obenberger - HTV-31
Charles Sears - HNG-21

Brian Gilleran - HHS-22
Rudy Ramirez - HHS-22

In addition, a representative from each of the FHWA region offices accompanied the Review
Team during the visits to their respective region.

F. Acknowledgments

The Review Team would like to thank all of the individuals from the 115 transportation agencies,
associations, organizations, and industries for their active participation in this review. Without their
candid opinions and helpful suggestions, this review would not have been a success. Dedicated and
knowledgeable individuals are present and are making a difference in each of 26 States included in
the review. The Review Team was impressed by the enthusiasm and the desire of the transportation
community to cooperatively work together in order to significantly reduce work zone delays and
crashes. A list of all of the transportation agencies, associations, organizations and industries,
outside of the FHWA, participating in the review is included in Appendix B.
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II. OBSERVATIONS, COMMENTS, AND RECOMMENDATIONS

A. Preliminary Assessments

In assembling the background data for this review, the Review Team was not able to locate any
studies that had quantified the amount of delay experienced by motorists on an area-wide,
Statewide, or national basis. Nor was the Review Team able to find any quantified data on regional
or national economic losses due to work zones. A review of the of work zone fatality data’
revealed that the total number of fatalities in work zones have remained fairly constant since 1980.

WORK ZONE FATALITIES

1000 —

800 —~

600 |

NUMBER

400 —-

200 - = P

80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96
YEAR

YEAR 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96

NUMBER
OF 685 580 489 609 703 679 691 702 780 782 786 680 647 762 833 771 719

FATALITIES

The Review Team was forced to use the total number of fatalities in work zones as a measure since
no studies were identified which calculated fatality rates. While the total number of fatalities in work
zones have remained fairly constant, it is recognized that traffic volumes have risen, the highway
system has aged, the predominant type of work has shifted from new construction on new alignments
to system preservation type work which is done under traffic, and the dollar amount available for
highway construction has increased since 1980. All of these factors have increased the number of
work zones since 1980. On the other hand, as noted in Section II D, the actual number of work zone
fatalities are much higher than the number of work zone fatalities reported in the Fatal Analysis
Reporting System (FARS) data. Since previous focus and efforts have not significantly reduced the
total number of work zone fatalities, it is reasonable to assume that, with the substantial increase in
funding levels provided in the Transportation Equity Act for the 21st Century (TEA-21) coupled with
the steady growth of traffic volumes and our aging highway system, the number of work zones will
‘increase sharply in the coming years with the potential for increased fatalities unless a significantly

¢ Data from the Fatal Analysis Reporting System maintained by the National Highway
Transportation Safety Administration.
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different approach is taken to address work zone safety. Therefore, the Review Team concluded that
this review should be focused on reducing the exposure of the motorist/highway worker, and that the
FHWA’s future efforts to meet our customer’s needs for mobility and safety during construction and
maintenance operations should be centered on traffic management principles.

Work zone traffic management is not a separate program nor is work zone traffic management a
new concept. Work zone traffic management is much more than traffic control in the work zone;
it is a broad umbrella approach that involves long-range strategies for moving people and goods
safely and efficiently through a traffic corridor. Traffic management is driven by a transportation
agency’s mission to meet their customer’s needs for mobility and safety.

Traffic management applied to construction and maintenance operations involves a comprehensive
series of actions designed to minimize motorist delays while enhancing the safety of the motorist
and the highway worker. These actions span the entire life of a project; beginning in the early
project planning phase and continuing through programming, design, construction, operations, and
maintenance. Work zone traffic management encompasses most of our current areas of emphasis;
safety, mobility, quality, team work, customer focus, asset management, intermodalism, Intelligent
Transportation Systems (ITS), technology transfer, longer lasting materials, performance-based
specifications, innovative contracting, life-cycle costing, motorist information, and incident
management.

The objective of traffic management is the development and implementation of an overall strategy
which allows construction and maintenance operations to be completed safely with a minimum
impact on the motorist, the highway worker, and the adjacent residential/business communities.

The key to minimizing motorist delays during construction and maintenance operations is
recognizing the impacts that the proposed work can have on traffic and/or adjacent residents and
businesses in sufficient time to develop and implement the appropriate cost effective mitigative
measures prior to the delays occurring. Traffic management in the work zone is proactive as
opposed to reactive.

While the principles of traffic management apply to all construction and maintenance operations,
traffic management is not a “‘one size fits all” approach. Obviously, the degree and extent of the
techniques needed to mitigate the effects of a construction or maintenance operation vary from
project to project and will depend upon the location, traffic demand volumes, and available
capacity.

Motorist delay and safety are closely tied together; crashes cause congestion and congestion causes
crashes. By reducing the exposure of the motorist in work zones, the number of crashes, disabling
injuries, and fatalities in work zones are reduced. Additionally, highway workers and inspection
personnel are provided with a safer work environment. Therefore, successful traffic management
depends upon reducing the exposure rates in work zones by:
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(1) Reducing the volume of traffic through the work zone:

Traffic volumes can be reduced by closing the facility, diverting traffic to other routes,
modes, ride sharing, and/or spreading the peak hourly volumes out over a longer period
of time by changing travel times (flextime, alternate work schedules, etc.). For any of
these techniques to be successful the motorist must be provided with accurate information
in sufficient time to make an informed decision. Several States have experienced a 20 to
25 percent reduction in peak hour traffic volumes during the reconstruction of large
metropolitan freeway projects.

“The key to reducin ng traﬁ” ¢ volumes in work zones Is advanced publicity.

State DOT Ofﬁc1a1

(2) Reducing the length of time that work zones are in place:

The length of time that work zones are in place can be reduced by using the critical path
method (CPM) to establish, manage, and monitor contract time. The use of time-based
bidding (A+B Bidding, lane rental, and incentives for early completion), and variable
start dates or “window” specifications have also proven effective in significantly reducing
contract times. Dividing larger projects into usable segments or phases that can be
completed in one construction season has been effective in many areas. Exposure rates
are also reduced by breaking the project length into shorter segments and having the
contractor concentrate their efforts in shorter segments before opening additional
segments.

“A + B has help reduce the amount of time 1mmense1y
..... State DOT Ofﬁc1a1

The length of time that work zones are in place can also be significantly reduced through
an effective preventive maintenance program. Preventive maintenance operations can be
completed in much shorter time frames and are much less disruptive than
rehabilitation/reconstruction projects.

(3) Reducing the frequency that work zones are established:

Of the three ways, the greatest potential for reducing the exposure of the highway
user/worker is by reducing the frequency that work zones are established. The number of
work zones can be significantly reduced by making our products last longer. This is
accomplished by improved designs; using longer lasting materials, performance-based
specifications, and warranties; and most importantly emphasizing “attention to details”
during the construction and maintenance operations, i.e., “Do it right the first time.”
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The life of a bituminous overlay varies from State to State, but the national average
ranges from 6 to 16 years. If 10 years is used as the national average life of a bituminous
overlay, by definition 10 percent of all bituminous pavements undergo a construction or
maintenance operation each year. However, if the life of a bituminous overlay was
extended to 20 years, one-half of the number of miles overlaid each year would be
eliminated! Similarly, if we consider a 100 km section of highway and if it takes 2
construction seasons to reconstruct a 10 km segment of that highway and it lasts for 20
years, by the time the last section is finished, the first section will need to be rehabilitated
again. In other words, we will never finish the reconstructing projects on that 100 km
section of highway. The traveling public would experience a work zone on this stretch of
highway for the rest of their lives!

- “We expect Superpave overlays to last 20 % longer than other overlays
FHWA Ofﬁczal . - '

The life of the highway can be significantly increased by practicing preventive
maintenance techniques, i.e., performing the right work at the right time. This increase in
life results in reduced cost and disruption to the road users.

The number of work zones can also be reduced through a corridor approach as opposed to a
project-by-project approach. The corridor approach to traffic management during construction
and maintenance operations utilizes all available routes and modes to move traffic through the
traffic corridor. The corridor approach also includes identifying all identifiable long-range (+/-
30 to 50 years) needs, pavement, bridge, safety, and traffic operations, preventive maintenance,
as well as, rehabilitation in a traffic corridor. Projects are then sequenced and packaged in a
way that minimizes the inconvenience to the traveling public.

Successful traffic management depends upon continuous coordination, communication, and
cooperation of highway officials, the construction team (owner, contractor, and designer) the motorist,
elected officials, police, the media, as well as, the affected residential, and business communities.

The Review Team identified several stages and essential elements in a successful traffic management
program that take place throughout the life of a project. These stages and elements were used to
describe the State of the Art (Section IT C) and to categorize the Best Practices/Policies (Appendix A).

Policy/Direction/Standard Operating Procedures,

Public Relations/Education/Outreach (General Public, Drivers, Policy Makers, and Elected
Officials),

Prediction Modeling and Impact Analysis: Congestion and Crashes,

Planning and Programming,
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. Project Development and Design,

. Contracting and Bidding Procedures,

. Specifications and Construction Materials, Methods, and Practices,
. Traveler and Traffic Information (Project Related),

. Enforcement,

. ITS and Innovative Technology, and

. Evaluation and Feedback.

Effective work zone traffic management is a continuous series of acts aimed at balancing safety,
motorist delay/cost, project cost, quality of the work, and time to complete the project. However,
the good news is that these items (safety, cost, time, and road-user benefits) are not mutually
exclusive!

13






Meeting the Customer’s Needs for Mobility and Safety During Construction and Maintenance Operations ........c.ceeveivecieens 15

B. State of the Practice - Reducing Delays and Enhancing Safety in Work Zones

OBSERVATION: Most senior State and local transportation officials are keenly aware of the
delays and economic impacts caused by work zones, but their philosophy has
not been formally documented in policy statements and/or performance
goals; nor is this awareness ingrained in the culture of the Agency.

None of the States included in the scanning portion of this review have quantified the amount or
cost of work zone delays on an area-wide or Statewide basis. However, senior State and local
transportation officials are keenly aware of the delay and economic impacts caused by work
zones. While top management’s awareness and desire has been put into practice, on a limited
number of highly visible projects, their philosophy has not been translated into policy statements/
performance goals nor has it filtered down through the organizations to the point that it impacts
all construction and maintenance operations.

In recent years, transportation officials have taken a harder look at delays and the economic
impact of work zones on road users and the business community. Without exception, Toll
Authority officials told the Review Team that they decide on the best way to manage the traffic
before they begin the detail design needed to correct highway deficiencies. City highway
officials told the Review Team that their first concern is the impact to the residential and
business communities affected by the project. This approach, designing the work around the
customer’s needs for mobility, is radically different. While this change has started and is
beginning to take hold in several State DOTS, it is not ingrained in the culture of most highway
agencies.

“Traffic control drives the design as well as drives the material selection.”
..... Toll Authority Official

OBSERVATION: Al of the State and local transportation agencies recognize that
completing the work safely is of utmost importance.

Work zone safety has been a concern of transportation officials for a number of years, but work
zone safety has seldom driven the process. Many times the project cost and urgency to complete
the work has taken precedence.
This situation is due in part to the

lack of good work zone crash “My primary concern, is that all of my employees are able to
data (rates and severity), as well go home and have dinner with their families every night.”
as the cost effectiveness of ... Construction Company Owner

differing traffic control devices
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and traffic management/traffic control strategies. During the scanning portion of this review, the
Review Team talked with owners, contractors, equipment manufactures, and road users
organizations. Everyone is concerned about work zone safety and agree that completing the
work safely is beneficial to everyone. The only questions are what is the most effective
techniques and what devices are the most cost-effective? Several of the States included in the
review have included work zone safety in their strategic plans and have established performance
goals for work zone safety.

OBSERVATION: Most States and local transportation agencies recognize the value of
employing traffic management principles. However, their application
has been limited to large high visibility projects.

As noted earlier, work zone traffic management is not a separate program nor is work zone traffic
management a new concept. Rather it is a series of comprehensive actions designed to minimize
motorist delays while enhancing the safety of the motorist and the highway worker. The majority of
previous State DOT efforts have been focused on safely handling traffic in project work zones and
for the most part, these efforts are initiated near the end of the project design phase. However, more
and more senior transportation officials are concluding that the key to minimizing motorist delays
during construction and maintenance operations is to identify the impacts that the proposed work
can have on traffic and/or adjacent residents and businesses in sufficient time to develop and
implement the appropriate cost-effective mitigative measures prior to the delays occurring.

The Review Team was made aware of a number of isolated examples of excellent traffic
management strategies that had been
successfully implemented by the
States on large high visibility projects.
However, impact analyses are not
routinely performed early in the
project development stage, to identify
traffic impacts so that the appropriate
traffic management can be applied on the majority of construction and maintenance projects.
This observation is attributed to reduced staff, limited budgets, and the additional up-front time
needed for cross cutting-teams to develop traffic management plans (TMPs) and to involve other
stakeholders in the process.

“The public is not satisfied with the status quo.
They re tired of the way we ‘ve always done It 2

. State DOT Ofﬁ(nal

OBSERVATION: Although a few transportation agencies have begun to implement
corridor management techniques, corridor traffic management is still
in its infancy.

The corridor approach to traffic management is a systematic process for upgrading, operating,
and maintaining the highways in a traffic corridor. It combines engineering, economics,
customer services, and business principles into a logical decisionmzking process to cost-
effectively address both short- and long-term needs.
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“Iﬂze corridor approach isa balanczng act to get the work in sync
what work can we delay and what work can we aﬁ’ord to0 accelerate

.. Toll Authonty Ofﬁmal

Corridor traffic management is beginning to take hold in several States on high volume traffic
corridors with limited right-of-way. The move to the corridor approach is being driven by the
fact that it is simply impossible to maintain a satisfactory level of service on a facility that is
operating at or above capacity before the reconstruction/rehabilitation work begins.

Several of the City DOTs, Toll Authorities, e
and States with major metropolitan areas stated “One Of the keys tor eduv ,g U aﬂ ¢ volumes
that an integral part of the corridor approach and dtsruptzons in work zones, is the proper
involves the scheduling, sequencing, packaging | &” ouping and sequencing of projects.”
and coordination of all interagency, as well as .. City DOT Official

intra-agency construction and maintenance
activities in the corridor.

Some of the State DOT officials advised that it is necessary to develop broad corridor traffic
management strategies prior to submitting the State Transportation Improvement Plan in order to
facilitate the budgeting and project approval processes.

OBSERVATION: Some States utilize cross-cutting teams and proactively seek the input
from external stakeholders in the development of the project traffic
management plan.

Previous State efforts have been primarily focused on safely handling traffic in project work
zones. The majority of these efforts have been initiated near the end of the project design phase.
As noted previously, the Review Team found some isolated examples of excellent traffic
management strategies that have been implemented on large high visibility projects. However,
impact analyses are not routinely performéd early in the project development stage to provide for
input from external stakeholders or for the appropriate traffic management strategies to be
applied on the majority of projects.

The States that have successfully used project TMPs attribute their success to the fact that they
had actively sought the involvement of the public, local governments, elected officials, road-user
groups, and residential and business associations during the early phases of the design

(+/- 30 percent design completion). These States also used multi-disciplinary teams (pavement,
bridge, construction, design, maintenance, traffic operations, safety, finance, and environment) to
ensure a cost-effective balanced design.



chosen a closure optzon
.... State DOT Official

A number of States conduct constructability reviews on large, complex projects during the later
phases of project design (+/- 80 percent complete). Traditionally these reviews are performed by in-
house personnel, the design consultant, and/or FHWA personnel. Several of the States include the
contractor’s associations in their reviews. Most of the reviews at this stage (+/- 80 percent
complete) are focused on detecting plan errors and clarification of the plans and specifications.

Only a few of the review States include the contractor’s associations and routinely conduct
constructability reviews during the early phases of design (+/- 30 percent ). These States recognize
that the contractor is the expert in determining the most economical and expedient manner of
constructing the project. They
utilize this expertise in phasing the
construction and focused these
reviews on maximizing the
contractor’s production and
minimizing the interference with
traffic. The contracting
organizations included in this review were very supportive of contractor involvement in the early
phases as long as the integrity of the bidding system was not compromised.

contmctors tnvolved in sequencmg the job

d ’ng the prelz y marydeszgn phase makes a lot of sense.”
A Ofﬁc1a1

One of the review States hired a retired contractor on a part-time basis to serve as a consultant to
the design squads. They advised that this individual had proven to be very beneficial in
sequencing, reviewing the plans from the contractor’s view point, establishing contract time, and
solving field problems during construction.

“It needs to be a team eﬁ”ort o buzld for success. ”

AGC Ofﬁcml

OBSERVATION: Traditional bidding procedures do not reward or encourage contractors to
produce higher quality work and/or expedite the completion of the work.

Many of the States stated, they are very liberal in the amount of time allowed in their contracts.
All of the contractors were in favor of contract incentives and a large majority were'very
supportive of time-based bidding.



“Incentives are the key to getting
projects completed faster©
.. AGC Official

Most of the States have tried one or more of the time-based bidding techniques on selected high
volume projects in urban areas. However, time-based bidding is not routinely used. The
majority of States believe that A+B bidding and Incentive/Disincentive (I/D) clauses have been
very effective in reducing the time to complete the projects. Many States cited examples when
one or two construction seasons had been eliminated by A+B bidding procedures. While lane
rental is not as popular, several States advised that lane rental had been very effective in
substantially reducing the number of lane closures. However, they cautioned that when lane
rental is used without an I/D clause or A+B bidding, the overall project completion date may be
extended even though the number of lane closures is reduced.

A few of the States expressed a reluctance to pay a bonus for early completions. Their reluctance
was over spending “hard dollars” (DOT budget) to minimize the “soft cost” (road-user cost).
Other DOT executives stated they had never been criticized for spending their funds to minimize
the delays to the traveling public.

Several States are using “window specifications,” i.e., a flexible Notice to Proceed Date along
with a short performance period during which the lane restriction work must be completed within
a longer overall project completion time period. Window specifications give the contractor
adequate time to plan his/her operations, order materials, and provide maximum flexibility in
scheduling equipment and personnel. This technique has also proven to be very effective in
minimizing the interference with traffic.

“sze the contractors as much flexibility as you can
and you'll get a better job thar is completed quzckly

AGC Ofﬁclal =

OBSERVATION: Traditional traffic control practices do not encourage the contractors to
minimize motorist delay and/or enhance the safety of the work zone.

The FHWA’s present policy requires the owner to include a Traffic Control Plan (TCP) in the bid
proposal and unit pay items for each of the traffic control items. While this policy, adopted in 1976,
was a major factor in improving the safety and uniformity of work zones, it places the burden
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squarely on the contracting “Unit pay items for traffic control items encourage longer

agency. The contractor has very closure lengths excessive use of traffic control devices and

little o ers.hlp. Ofth? TCP and pr0v1de 1o incentive to the contractor(s) to expedite the work.”
has a financial incentive to use _,
: sFHWA Officlal - o

more traffic control devices.
Several contractors stated they
make money by placing barrels
to close a lane even though no work is planned in that area in the foreseeable future. Additionally,
the FHWA'’s policy of not allowing the contractor’s name to be posted in the work zone relieves
them of some of the responsibility/accountability for minimizing delays to the traveling public since
most of the public’s criticism is directed to the contracting agency. Traffic control is one of the only
areas that the FHWA has not promoted the use of performance-based specifications.

OBSERVATION: Prediction models are available; however, current usage is generally
limited to large highly visible projects.

States routinely use computer modeling to predict traffic conditions in work zones as part of the
decisionmaking process on large highly visible projects. However, computer modeling is not
routinely done in either the project planning or the design phase in most States.

Computer models are available to predict queue lengths, delay times, and travel speeds. However
the available models/analysis tools are not user friendly and are not readily adapted to local traffic
situations experienced during construction. Additionally, the prediction models are primarily
geared to linear freeway operations. Several States advised the Review Team that they found it
necessary to adjust the model results to fit actual traffic responses in their State and/or locations
within their State. Some of the States that utilize work zone traffic modeling have accepted the
number of minutes of delay predicted, but raised questions about the validity of the dollar value
assigned to delay time. They believe that different dollar amounts should be used for different types
of motorists, such as vacationers, salesmen, and retired persons.

OBSERVATION: There is a compelling need for a comprehensive effort to educate the
general public, road users, and elected officials on: the need for work
zones; how to navigate safely through a work zone; and the dangers
associated with them.

Virtually every transportation official participating in the review stated that the industry has not
done a very good job of educating the drivers and the public about work zone issues.

Several States have produced : “We don't do a good job in public relations--Our public
video tapes on work zone safety. | affairs are reactive and we need to be proactive.”

Some of these videos were ... State DOT Official
produced for the general -
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television audience; others have been produced, in cooperation with trucking associations--targeted
for commercial drivers. Three of the States included in the review have produced videos and other
work zone educational materials for elementary, middle, and high school students. In addition,
these DOTs have prepared work zone information for driver education instructors. Employees in
these States have also been active in making work zone safety presentations at the schools. One of
the review States has a contractual relationship with the American Automobile Association Chapter
to make work zone safety presentations in the schools.

A few of the review States have recently updated the work zone information in their drivers
manuals. Two of the States have been successful in having a work zone question included on all

driver’s license tests.

These educational efforts noted above are designed to inform the driver of the inherent danger of
work zones, what work zone signs and pavement markings mean, and how to safely navigate
through a work zone.

Y

Another aspect of the educational effort is to educate the public and elected officials about the need
for preventative maintenance and why the work has to be done at certain times. However, the
Review Team was not made aware of much activity in this area.

The third aspect of education is work zone safety training for highway workers. All of the States
have work zone safety training for their employees. Many States also offer work zone safety
training to contractors and design consultants. A number of the review States require the contractor
to have a Certified Traffic Control Person on the project. However, only a few of the States have
offered work zone safety training for utility companies.

“The publzc doesn’ 4 know whose cones are blocking a lane We
get the blame even if it is a utility or a local government

State DOT Ofﬁcxal

OBSERVATION: All transportatién agencies are experiencing the customers’ increasing
demand for accurate real time information. Most State DOTs are
meeting their customers’ needs on high impact projects; however, a few
agencies have expanded their program to include all projects.

Virtually all transportation agencies recognize the
importance of a proactive approach in providing the ‘Ejfectzve communication is a key to reduczng
public with advanced information on construction congestion and minimizing delays.”’

projects, detours, and major lane closures. Most all of ... State DOT Official

the highway agencies publish an annual list of e —
construction projects and make this information
available in welcome stations, rest areas, and truck stops.
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Many State DOTs use highway advisory radio. All of the highway agencies are routinely using
variable message signs to inform the motorist of detours, lane closures, and backups.

Highway agencies have also been proactive in providing project status updates and real-time traffic
information on high impact projects. This is done through radio, television, newspapers, faxes, 800
telephone numbers, and the Internet. However, this same type of information is usually not
available on routine projects in urban areas or on rural Interstate projects.

Many of the States included in this review have established a public relations position(s) or hired a
consultant who is dedicated to providing the public with upto-date information on construction
projects and advanced information on detours and lane closures. In addition, real time traffic
information is provided to the public and media in the major urban areas.

“I'f the motorzst is gzven enough mformatton ahead of time, some of the traffic will disappear.”’
. State DOT Ofﬁmal ‘ : -

OBSERVATION: There is universal agreement that the most effective way of controlling
speed in the work zone is to have a staffed police car with flashing lights
at the beginning of the work zone.

Most States are doing more and more night work to avoid the heavier traffic volumes. However,
higher speeds, reduced visibility, impaired drivers, driver fatigue, and driver inattention are more
prevalent at night. All of which increase the need for more police in the work zone.

“No technique is as eﬂectzve in gettmg the drzver s attentzon fo slow down than a
staﬁ"ed police car with flashing lzghts at the begmmng of the ‘work zone.”

. State DOT Official

The limited amount of work zone crash analysis that has been done shows the two leading causes of
work zone crashes are excessive speed and driver inattention. All of the participating transportation
agencies and contractors agree that a staffed police car with flashing lights at the beginning of the
work zone is the most effective way to reduce speed in the work zone and get the driver’s attention.
Some of the highway agencies expressed concern about the limited number of police in some
locations, as well as the cost involved in using police in work zones.

One of the review States has a dedicated number of full-time State Police assigned to the State DOT
district offices for work zone duties. While their primary duties are speed enforcement, work zone
safety, and crash investigation/reporting in the work zone, the police also assist with traffic control
setups, compliance with the TCP, and Occupational Safety and Health Administration compliance.

Many States have enacted legislation to double fines for speeding in work zones. While this is a
deterrent, for the law to be effective and enforceable, an additional responsibility rests on the State
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DOTs and contractors to ensure that the signs are only posted when the work zone is active and are
covered when there is no activity in the work zone.

Motorist credibility is also a major issue in controlling speed in the work zone. The presence of
barrels and reduced speed limits coupled with no visible work taking place within a work zone has
the public questioning the-highway community’s credibility. During the scanning portion of this
review the Review Team observed work zones that had lower speed limit signs posted with no work
taking place and no geometric restrictions. A few of the States advised that, due to liability issues,
their specifications require the work zone signs to remain in place until the project is accepted by
the State. Most contractors and owners expressed the belief that drivers do not slow down unless
they see workers close to the driving lanes or they perceive a need to slow down.

OBSERVATION: ITS technology has not been adapted/applied into work zone traffic
management.

While fixed traffic management systems are in place in a number of large metropolitan areas and
have been used to monitor traffic flows during construction, many times communications links are
cut and operations disrupted during the first phase of reconstruction projects.

During the scanning portion, the Review Team discussed a number of ITS applications for work
zones. All of the participants agreed that there are a number of ITS applications that could be
effectively used to inform the public of work zone delays, warn the motorist approaching backups,
control speed, facilitate the flow of traffic, and minimize delays in work zones. The ITS can also be
used to collect and analyze before, during, and after traffic flows, as well as, to measure the
effectiveness of work zone traffic management strategies, traffic control techniques, and traffic
control devices. Additionally, ITS can also be used to collect and analyze the data needed to
establish performance goals and measure results.

The use of portable traffic management systems looks extremely promising. While there are two
prominent portable systems that are currently available, only a few States have tried or evaluated
either of these systems.

The technology is available; it is a matter of “tweaking” the software of the portable traffic
management systems and placing a priority on adapting other ITS applications to work zones.

OBSERVATION: There is a compelling need for accurate work zone crash data and the
evaluation of traffic handling techniques in order to make sound decisions.

A few studies have been conducted on work zones crashes and work zone issues. However, very
little research has been done on the root causes of work zone crashes; the effectiveness of traffic
control devices; and/or traffic handling techniques. This situation is due, in part, to the lack of a
accurate work zone crash data and a uniform definition for work zones.
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Accurate work zone crash data is needed to properly analyze the root causes of crashes. A
number of States reported that the crash data recorded on their accident report form varies from
one location to another and one officer to another. During the review, the Review Team found
several instances where the number of work zone fatalities in FARS was substantially lower than
the numbers of fatalities being used by the State DOT. Without complete and accurate crash
data, trends cannot be established and officials cannot make rational cost-effective corrective
action decisions, but rather have to rely on their engineering judgement.

The Review Team also found that there is a need for a uniform definition of a work zone.
Discussions with the various State highway agencies revealed the lack of a uniform definition is
resulting in a disparity in recording of work zone crash data. Without a uniform work zone
definition and uniform crash data on the accident report form, the data recorded can not be
properly evaluated to determine the cause and effect of the crash.
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C. State of the Art - Reducing Delays and Enhancing Safety in Work Zones

During the scanning portion of this review, the Review Team asked our partners, stakeholders,
and senior managers to share their vision concerning the way construction and maintenance
operations should be conducted in the future. Specifically, the Review Team wanted to define
how projects needed to be planned, programmed, and designed; what refinements in scheduling
and contracting procedures should be considered; identify recommendations for improved
construction methods, materials, and equipment; and to define the organizational structure and
funding mechanisms needed to support their vision.

Senior managers agreed that today’s routine practices cannot be continued. Changes must be
made if we are going to meet our customers’ increasing need for mobility and safety in work
zones and if we are to overcome the backlog of highway needs. There was also total agreement
among the participants that, in addition to the engineering aspects, owners and industry must
become actively involved in work zone public education, public information, traffic
management, and enforcement if we are to substantially reduce delays and enhance work zone
safety. Additionally, a major shift in emphasis from handling traffic on individual projects to
corridor traffic management, a customer focus; contractor input, and public participation in the
early traffic management decisionmaking were noted as key ingredients to a successful program

of enhancing future operations to minimize delay, reduce congestion, and enhance safety for both

the motorists and the roadway worker.

“To achieve the state of the art in work zones we have to change organizational

mind sets from one of planning, designing, constructzng, operating, and

mamtazmng highways to the safe and eﬁ‘ czent movement of goods and people
FHWA Ofﬁ01al ~ . : o

However, most of these individuals did not envision quantum changes to construction methods,
materials, and/or equipment in the near future, but shared the view that the state of the art would
be achieved through continuous improvements to today’s state of the practice. The Review
Team consolidated the information learned during these discussions into a state-of-the-art
statement for each of the elements of work zone traffic management.

25
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> Policy and Procedure

STATE-OF-THE-ART
Decisions are based upon a customer driven comprehensive work zone traffic management
policy that focuses on reducmg the exposure of the road user and worker. This policy

| addresses high-quality design, construction, and maintenance operations, minimizing

:; disruption to the highway user and maintaining a safe, efficient roadway environment for
the traveling public and the highway worker. The organizational structure fully supports

| cross-cutting teams in all phases of work zone traffic management where capacity
reductlons adversely impact trafﬁc ﬂow

To achieve state-of-the-art policy and procedures, transportation agencies would need to:

° Adopt strategic goals, objectives, and performance measures that define the Agency’s
expectations for allowable travel delay and crash rates.

o Provide an organizational structure that provides cross-cutting teams that tap the expertise
and proactive involvement of the all disciplines in the development and selection of
corridor TMPs and project TCPs.

o Re-evaluate policies and procedures to ensure:
. Contractor’s participation in the development of the TCP, responsibility for
successful implementation of the TCP, and rewards for exceeding expectations, i.e.,

a move towards performance-based traffic control specifications.

. Utilization of road-user costs, economic impacts to the business community, and life-
cycle-cost in the decisionmaking process.

. Public participation during the development and selection of corridor TMPs and
project TCPs.

. Customer feedback and evaluation.

. Traffic management principles that focus on reducing the exposure of road-users and

workers are integrated into all related manuals and guidelines, such as project
development schedules, design manuals, consultant selection, and the Manual on
Uniform Traffic Control Devices (MUTCD).

] Develop and deliver training courses in work zone traffic management principles and
strategies.
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> Public Relations, Education, and Outreach (General Public, Driver, and Elected Officials)

SRR THER TR

STATE-OF-THE-ART

The driving community and elected officials are informed, involved, and sensitive to the
highway worker and work site safety needs.

T R
T NG T

To achieve state-of-the-art education and outreach, transportation agencies would need to:

o Assume a proactive leadership role in work zone educational efforts.
o Develop, update, and distribute work zone safety educational materials for:
. Driver handbooks/manuals
. Commercial drivers handbooks/manuals
. Driver license test questions
. Driver education courses
. Teaching modules for elementary and secondary schools
. Media (television, radio, newspaper)
. Road user groups, insurance companies, rental car agencies (magazines, newsletters, inserts)

. Elected officials

] Develop media partnerships fo educate and inform the public about work zone safety.
° Sponsor national and State work zone safety awareness initiatives.
° Share work zone public service announcements and educational materials with other

highway agencies.

o Develop guidance and tools to assist decision makers in balancing the expenditure of
additional funds for longer-lasting materials and designs in today’s projects to achieve a
faster delivery, a longer service life, and reduce future motorist delay and exposure.

. Update the National Highway Institute (NHI) work zone training courses and expand the
audience to include designers, State police, local public agencies, utility companies,
consultants, and contractors.
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> Prediction Modeling and Impact Analysis: Congestion and Crashes

- STA TE-0F~THE ART _
Avallable predlcatlon/analyms tools are user-friendly and readlly adapted to the local

construction site and situation. These tools can accurately analyze and reliably predict
congestion situations including travel times, queue length, travel speed, total delay, crash
rates, severity levels, and interactive feedback to both the desi gn and construction team.

To achieve state-of-the-art prediction modeling and impact analysis, transportation agencies
would need to:

] Update and enhance existing computer modeling software to make it user-friendly and to
realistically predict traffic impacts (travel times/speed, queue lengths) and the crash
potential (frequencies and severity) for various reconstruction alternatives on freeways as
well as urban arterial grids.

° Develop user-friendly computer modeling software (PC based) for analyzing proposed
project specific changes to the traffic control plan at the project site. (Comparisons of

travel times/speed, queue lengths, as well as crash frequencies and severity.)

o Develop user-friendly project specific computer software (PC based) that can predict
capacity breakdown on freeways before it occurs.

> Planning and Programming

STA TE-OF-THE-AR T ;
| A corridor approach is used in evaiuatmg, planning, and programming. This process gives |

full consideration to long-range corridor needs, traffic demands, road-user costs, potential
business community impacts, use of extended designs and high-performance materials,
and overall evaluation of total costs for the life of the improvement.

To achieve state-of-the-art planning and programming, transportation agencies would need to:

] Optimize the grouping and sequencing of long-range corridor improvements (capacity,
structural, operational, and system preservation) into projects which minimize traffic delays
reduce the exposure to motorist and workers, as well as provide for the safe, efficient travel
needs of today and for future generations.

>
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° Routinely program systems preservation, including dedicated funds to provide for
planned preventive maintenance treatments performed at the right time.

° Integrate work zone traffic management principles into the FHWA planning and National
Environmental Policy Act (NEPA) processes.

L Utilize cross-cutting and multi-agency teams to develop corridor traffic management plans.

] Give full consideration to road-user costs and impacts to affected business and residential
communities in the selection of the corridor TMP.

o Conduct public relations campaigns that inform the public and involve them in the
selection of corridor TMPs.

> Project Development/Design

4 STATE-OF-THE-ART
; Motonst delay, road user, worker safety, and 1mpacts to adjac ent corl

design that mi mizes present and future exposure to road 1 use
development process results in a TCP that provides for shared risk and its fo
wners, contractors, and the travelmg pubhe Contraet t1mes and motorlst dela are

To achieve state-of-the-art project development/design, transportation agencies would need to:

] Extend traffic management principles into all construction and maintenance projects
adversely impacting traffic, no§ just high visibility projects.

® Develop TCP options prior to beginning the detailed design (+/- 30 percent stage).
° Utilize cross-cutting teams to develop and evaluate TCPs.

o Provide for contractor involvement in the development of the TCP and active public input
into the selection of the TCP.

o Use computer modeling to assess the traffic and safety impacts as well as the construction
time required for the TCP options being considered.
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] Modify project development schedules to reflect development and evaluation of TCP
options prior to beginning detailed designs (30 percent stage).

® Consider road-user, life-cycle, and other impact costs in the selection of the preferred design,
materials, TCP, and contracting options.

L Utilize CPM scheduling to establish the maximum contract time included in the bid
proposal.

° Develop user-friendly computer software to calculate realistic, but expedited contract times.

° Provide CPM scheduling training courses to staff and consultant designers.

] Conduct public relations campaigns to inform the public and involve them in the selection of
the preferred TCP.

> Contracting and Bidding Procedures

To achieve state-of-the-art contracting and bidding, transportation agencies would need to:

° Utilize time-based bidding and flexible Notice to Proceed dates on all projects which
adversely affect the existing level of service.

] Incorporate the quality and timeliness of a contractor’s past performance into pre-
qualification procedures.

] Update and enhance existing computer software for.calculating road-user costs to make it
user-friendly and ensure that outputs are realistic and legally defensible.
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> Specifications and Construction Materials, Methods, and Practices

__The same level of servwe 1S pro
are protected from the trafﬁc Work areas are sufﬁcxently 111ummated at night without blmdmg the
motorist and gawk screens are used to prevent the 1 motorists from being distracted during daytime

operations. Contractors have a ested interest in quality, timeliness, and road-user safety. Facilities
perform at an acceptable level of service fc for 35- 50 years w1th the mlmmum planned system :
preservatlon Acceptance 18 ba ; .

To achieve state-of-the-art construction materials, methods, and practices transportation agencies
would need to:

o Revise prescriptive-type specifications to performance-based specifications.

° Adopt specifications that reward contractors for innovation, quality, and exceeding
expectations.

] Develop and utilize performance-based specifications for traffic control.

° Routinely include warranty specifications with bonuses for exceeding the expected life of
the end product.

] Require positive barriers to physically separate the workers from the traffic.

° Adopt specifications that require adequate lighting for all nighttime operations, lane shifts,

lane drops, and temporary gores.
° Insist on quality work and timely completion of the work.

° Develop short-term testing and modeling for newly constructed highway components to
reasonably predict long-term performance and remaining life.

° Develop design specifications, guidelines, and testing methods for composite materials.
] Standardize design details to encourage a greater use of precast materials.
] Provide real time work zone traffic information to road users and workers in sufficient time

to make informed decisions.
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> Traveler and Traffic Information (Project Related)

&»W’!“»’\s AK‘M&WWWWMWWW R

STAT. E-OF-T HE-ART

Accurate real-tlme Work zone (constructlon/mamtenance/utlhty operatvons) information is

To achieve state-of-the-art traveler and traffic information at the project level, transportation
agencies would need to:

° Monitor work zone traffic conditions on all NHS projects on a Statewide/area-wide basis
through fixed traffic management systems, portable traffic management systems, and/or
cameras tied into a Statewide/area-wide communications system.

o Display real-time work zone traffic conditions on the Internet, large screens at rest areas,
welcome centers, weigh stations, truck stops, major tourist attractions, large parking

garages, large office buildings, employment centers, and/or other large traffic generators.

o Use changeable message signs, traffic advisory radio, and early warning systems to warn
motorist approaching congested work zones.

] Use ITS hardware to safely guide motorists through the work zone.
o Develop media and private sector partnerships that provide real-time work zone

information to the public.

> Enforcement

v STA TE—OF-THE—ART
Work zone trained and qualified, full-time uniformed police officers are readily avallable

for construction and mamtenance operations. State- of-the-art technology is used to
maximize effectiveness of these police officers.

To achieve state-of-the-art enforcement, transportation agencies would need to:

o Utilize uniformed police officers in all work zones on high speed, high volume facilities, as
well as, those involving lane and ramp closures, severely restricted areas, and where major
changes to existing traffic patterns result.
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° Provide training for uniformed police officers in work zone traffic control, completing
work zone data on State accident/crash report forms, the MUTCD, and incident
management.

. Secure dedicated, full-time uniformed police officers for work zone enforcement activities.

] Use automated speed enforcement in confined and high-speed work zones.

° Equip uniformed police officers with state-of-the-art equipment for use in controlling

speed, and crash investigation/reporting.

> ITS and Innovative Technology

- . STATE-OF-THE-ART -
The ITS systems are used to automatically collect and analyze before, during, and after

traffic flows in the work zone; provide gccurate real-time information automatically to
motorists and to the construction team; enforce speed; as well as safely guide motorists
through the work zone. . - - . .-

To achieve state-of-the-art ITS and innovative technology, transportation agencies would need to:
] Enhance the software and communication modules in existing portable traffic
management systems, in order to provide accurate real-time traffic information

automatically to motorists and the construction team.

° Utilize portable or fixed traffic management systems to collect and disseminate real-time
information to motorists in all work zones:

. On high-speed, high-volusne facilities,

. Involving lane and ramp closures,
. Located in severely restricted areas, and
. Involving major changes to existing traffic patterns.
o Develop effective tools and techniques for safely and efficiently merging traffic

approaching a work zone with lane closures.

] Develop effective tools, techniques, and enforcement for slowing down traffic
approaching work zones, as well as maintaining a safe speed through work zones.

° Develop automated/robotic equipment to perform high-exposure, short-term maintenance
operations.
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Develop a positive barrier system, with a gawk screen, that provides lateral protection to
workers performing mobile construction and maintenance operations.

Develop a cost-effective, positive barrier system that provides lateral protettion to
workers performing static short-term maintenance operations.

Develop erasable, temporary pavement markings that do not produce a shadow/ ghost
when removed.

Develop a cost-effective, quick way to remove, cover, and/or obliterate existing
pavement markings to prevent a conflict with new markings; and/or do not produce a

shadow or ghost.

Showcase success stories.

> Evaluation and Feedback

| STATE-OF-THE-ART -

® | Uniform Work zone crash data is collected electronically in all States and the raw data is

g | simultaneously transmitted to the State DOT. Work zone crash data is automatically
analyzed and trends and reports are periodically furnished to appropriate DOT offices

R (including, but not limited to, design and construction project personnel). Performance
|| measures for work zone congestion/delay are used to evaluate how well agencies are meetmg
|| performance goals for mobility and safety in work zones. Motorists provide perspectives on.

how well their demands for mobility and safety in work zones are being met.

To achieve state-of-the-art evaluation and feedback, transportation agencies would need to:

Adopt uniform work zone definitions and work zone data for reporting work zone crashes.

Develop performance measures for work zone congestion and delay that can be applied to a
specific project, as well as, Statewide and nationally.

Develop and implement an electronic crash data collection system that simultaneously
transmits the raw work zone crash data to the DOT.

Collect and evaluate before, during, and after work zone traffic flow data.

Conduct project area-wide customer surveys to routinely evaluate work zone acceptability.
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D. The FHWA’s Leadership Role in Reducing Delays and Enhancing Safety
in Work Zones

Meeting the customers’ needs for mobility and safety during construction and maintenance
operations is the essence of what the highway industry does--planning, designing, operating,
maintaining, rehabilitating, reconstructing, and making improvements to roads and highways are
what it’s all about. Almost everything the FHWA does is manifested in a work zone. What a
motorist experiences in a work zone gets down to the very essence of what the FHWA is and does.

‘Meetmg our customers’ demands for mobility and safety
in work zones gets at the heart of what we do!” .
.. FHWA Official

The FHWA is regarded as a leader in highway issues affecting the nation. As such, States and
local agencies look to the FHWA to take a leadership role in reducing delay and enhancing safety
in work zones—-to set a course and challenge them to take a leadership role in this area.

During the scanning portion of this review, field offices, State DOTs, counties, cities,
contractors, user groups, and equipment manufacturers identified six major roles in which the
FHWA should take a leadership role and which they look to the FHWA to perform:

. Research

. Technology Sharing

. Education

. Continuous Quality Improvement
. Partnerships

. Standardization

1. Research

EXPECTATION: The highway industry expects the FHWA to lead and coordinate the
research and development efforts that address national needs.

As a national organization with offices throughout the country, the FHWA has the unique ability (or
opportunity) to be aware of research and development needs and what efforts are needed to address
those needs. Again, rather than each agency, organization, or industry conducting their own
research and development efforts, they look to the FHWA to lead and coordinate efforts in research
topics of interest for most States. On these broad research topics, they also expect the FHWA to
conduct detailed research to address common problems. This includes efforts of developing and/or
enhancing software and developing and testing work zone devices and materials that meet State
DOTSs’ near-term needs and strategic goals and objectives. For example, the National Cooperative
Highway Research Program (NCHRP) is viewed as a vital program as it meets the needs of many
agencies and leverages more funds to conduct needed research.
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As previously mentioned, State DOTs don’t want the FHWA to just send them the information,
but also to help demonstrate and implement the research. They want ideas, devices, and
technologies to be ready for deployment before they are put into effect. For example, during the
review several topics were repeatedly identified which States felt the FHWA should pick up for
further development. These included: getting motorists to merge prior to the lane drop preceding
the work zone; complete development and implementation of portable traffic management
systems; and refinements to software for determining road-user costs and modeling traffic
impacts.

RECOMMENDATIONS:
Headquarters Product Teams:

< Partner with equipment manufactures to enhance the capabilities of Portable Traffic
Management Systems and proactively demonstrate the benefits of Portable Traffic
Management Systems.

<  Develop and/or enhance user friendly software to model work zone delay, queues and
crashes; calculate defendable road-user cost and proposed contract time; evaluate
proposed changes to the TCP as well as analyze work zone crashes. All software must be
sufficiently flexible to allow for variable parameters to meet unique State/local
conditions.

2. Technology Sharing

EXPECTATION: Our customers expect the FHWA to share the best
practices/techniques/technology of others to assist them in
implementing the ones that meet their needs.

Virtually every agency/organization expressed the desire for the FHWA to play a major role in
technology sharing. As a national agency with offices throughout the country, State DOTs look
to the FHWA to be aware of and
to share what others are doing.

“Let us know what works around the country. Get the information
They expect the FHWA to keep out to our people. If they pick up one good idea, we’ll save the

them advised of successes and traveling public millions of dollars and significant time.”
failures from around the country. ..State DOT Official

However, the participants noted the amount of information and the number of periodicals and
reports is overwhelming. The States remarked they do not have the time to keep up with all the
information or read all of

“Just sending over a féport doesn’t meet our needs. We look the details in all of the
to the FHWA to assist us in implementing the new idea.” reports. What they want
...State DOT Official and need is for the FHWA

to assist them in identifying

\
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new ideas, best practices, and technologies that will help them solve their problems and improve
their operations. Once these new ideas, best practices, and technologies have been identified,
they look to the FHWA to assist in implementation. The National Work Zone Safety
Information Cleannghouse generated a great deal of interest during the scanning visits and was
cited as a new idea/best practicg that fills a void.

A number of the review States stressed that the FHWA needs to recognize that “one size does not fit
all.” Just because new ideas, practices, or technologies have been successful in one State does not
mean that it will work everywhere. State DOTs want the FHWA to be familiar with their operations
and problems so the FHWA will be in a position to help identify and implement solutions.

Many of the State DOTs included in the scanning portion of this review felt that the FHWA should be
more willing to take a risk and try new ways/things. They want the FHWA to partner with them in
trying some of their new ideas, then “if it doesn’t work,
drop it.” Flexibility was noted as a key to developing
better ways of doing business. For technology transfer
to be successful, the FHWA’s efforts must be adapted to
an individual agency’s needs.

State DOTs were very supportive of the FHWA’s past efforts of sponsoring regional workshops,
peer reviews, and scanning trips. Many States are very strict on out-of-state travel, therefore, the
FHWA’s assistance was stated as a necessity for technology sharing to be successful.

RECOMMENDATIONS:
Headquarters Product Team:

4  Develop an ITS and implement an action plan of the activities required to achieve
the state of the art by integrating ITS concepts and technology into construction
and maintenance operations. These activities include, but are not limited to, the
production of guidance materials, workshops, training courses, seminars, technical
assistance programs, eic.

Resource Center Product Teams:

< Identify and disseminate work zone information through showcases, peer
exchanges, and maintaining an up-to-date list of work zone best policies/practices
on the FHWA Home Page. Facilitate the sharing of work zone information by
delivering work zone training to meet State/local needs, conducting work zone
workshops and assisting in the implementation of new technology.
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Division Office Product Teams:

< Identify and proactively share best practices/policies that may solve the State’s
problems as well as assist in the implementation of new technologies/best
practices to reduce the road user’s and the road worker’s exposure in work zones.
Conduct annual listening sessions, with State DOTs, to solicit work zone
technology needs.

3. Education

EXPECTATION: The highway community looks to the FHWA to develop educational
materials and to partner with them in their delivery, as well as in outreach
efforts to educate the public, road-users, and elected officials.

Again, virtually every agency and organization participating in the scanning portion of this review
commented on the overriding need for the highway community to do a better job of educating the
public. That includes education of road users, elected
officials, legislatures, those in drivers training, and
school children. Rather than have each agency,

. State DOT Official organization, or group develop their own program,; the
transportation community looks to the FHWA to
develop model programs and generic materials which
could be used, expanded upon, and given a local flavor by the individual groups. The “Get the
Picture, Listen to the Signs” work zone safety outreach campaign partnership with 21 States to
improve safety of work zones is an excellent example of a cooperative educational effort.

“We have to let people know what
we re doing and why we 're doing it.”

Some of the participants noted that a great impact can be made by educating school children. Not only
do the children gain an understanding of the importance of why there are work zones, but also the
‘reason they are necessary, and why it’s important to be more alert and slow down in work zones. In
addition, school children have a strong influence on their parents and grandparents and can often get
through to these groups more readily than
through adult educational efforts. Drivers-in-

training need to know what a work zone is, “The three keys for success are engineering, -
what the signs mean, what actions are education, and enforcement. Today we 're working in “
required, and why it’s important to safely engineering and enforcement. What we need for.
navigate through work zones. Drivers in tomorrow is to stress education and public relatzons .
general need to know why work zones are . State DOT Official

necessary, what the work zone signs mean,

and how to safely navigate through work

zones. State, local, and national politicians need to understand the importance of funding system
preservation types of improvements to the highway infrastructure and how critical it is to do the right
preventive maintenance treatment at the right time. However, to gain the maximum support, the
highway community has to demonstrate a more customer-focused approach to providing
transportation. This includes reducing delays, accelerating construction, informing the road user of
work zones in advance, and providing more accurate, credible, and real-time information. :
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RECOMMENDATIONS
Headquarters Product Teams:

4 Facilitate an organizational understanding of work zone traffic management versus
traffic control. This includes integrating traffic management principles into the early
phases of the FHWA’s Project Planning and NEPA Processes, developing a NHI course
on work zone traffic management, and updating the NHI work zone training courses by
incorporating work zone traffic management principles.

& Develop work zone education and awareness materials which can be tailored to
individual State and local use. These include, but are not limited to: preparation
of work zone articles which can be used by the media, schools, national road-user
organizations, advocacy groups, and insurance companies. Promotion of an
annual national work zone fatality free day, in cooperation with the highway
community, to highlight work zones.

Resource Center Product Teams:

4 Identify and disseminate work zone information through showcases, peer
exchanges, and maintaining an up-to-date list of work zone best policies/practices
on the FHWA Home Page. Facilitate the sharing of work zone information by
delivering work zone training to meet State/local needs, conducting work zone
workshops and assisting in the implementation of new technology.

Division Office Product Teams:

4  Promote, encourage, support, and partner with the State DOT in work zone
educational outreach efforts.

4. Continuous Quality Improvement

EXPECTATION: The State DOTs look to the FHWA to be proactive in challenging,
motivating, and facilitating their continuous quality improvement efforts.

State DOTs are expected to deliver the program. As a result of downsizing and day-to-day
pressures, many do not have the time and/or resources to challenge their own efforts. They look
to the FHWA to challenge, motivate, and facilitate their quality improvement programs through
proactive efforts by the divisions. They also look to
the FHWA to continuously challenge their thinking
about the effectiveness of their programs, to assist
them in implementing changes, and to improve the

“We don’t have time to be creative.”

..State DOT Official
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efficiency of their operations. The Model Traffic Management Program for Minimizing Motorist
Delay and Enhancing Safety During Construction and Maintenance Operations and the Self
Evaluation Guide for benchmarking provide an excellent opportunity for the FHWA and State
DOT jointly undertake quality improvement efforts.

The DOTs look to the FHWA to identify problems before they occur and assist them in
implementing solutions that prevent potential problems. In addition, they look to the FHWA to
support customer-driven construction initiatives and to be willing to take a risk by trying
innovative ideas even if they are “out of the box.” However, the State DOTs do not need or
want the FHWA to “second guess” their decisions.

There is a definite correlation between the State DOTSs’ efforts and initiatives in minimizing
delay and enhancing safety of the public in work zones and the proactivity of the division offices
as noted in the FHWA Division Office Organizational Baseline Data. For example:

- of the 26 State DOTs with TMPs--23 divisions indicated they were proactive;

- of the 49 State DOTs that utilize police in work zones--38 divisions indicated they were
proactive, and

- ofthe 45 State DOTs that have used innovative contracting--42 divisions indicated they
were proactive.

Conversely, the FHWA Division Office
Baseline Data Forms indicate that where the
divisions have not been proactive, a
significantly lower number of State DOTs
have undertaken efforts or initiatives to
minimize delay and enhance work zone
safety. For example:

“We need something to get us off the bubble so
we don't go back to our desks tomorrow and get
immersed in other things that we have to do.”
... State DOT Official

- only five divisions indicated they were proactive in promoting work zone performance
measures--only 16 State DOTs have any type of work zone performance measures;

- only two divisions indicated they were proactive in involving motor carriers in evaluating
and selecting TMPs--only four State DOTS solicit the expertise of motor carriers in
evaluating and selecting TMPs, and

- only eight divisions indicated they were proactive in promoting the benefits using pre-
qualification to restrict poor preforming contractors from bidding on critical time contracts --
only 15 State DOTs have attempted to use pre-qualification in this manner.

As noted previously, work zone traffic management starts in the planning phase and continues through
operations and maintenance. Therefore, it is most successful when undertaken by cross-cutting teams.
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RECOMMENDATIONS:
Headquarters Product Teams:

< Include work zone initiatives in the Annual Performance Plan. Establish work zone
performance goals such as:

- A two percent reduction per year in fatalities in work zones, and
- A two percent reduction per year in construction time, motorist delay, and/or

lane closure times.
Resource Center Product Teams:

4  Develop and implement long term initiatives that will achieve the state of the art.

Division Office Product Teams:

4  Proactively promote and challenge the State DOT to adopt work zone
performance goals for motorist delay and work zone safety.

4 Identify one or more work zone initiatives in the division’s Annual Work Plan, to
partner with State DOT’s in reducing motorist delay and enhancing work zone safety.

<  Benchmark work zone practices/policies jointly with the State DOT.

5. Partnerships

EXPECTATION: The highway community looks to the FHWA to develop partnerships
at the national level and to be a catalyst for establishing partnerships
at State and local levels.

If significant progress is to be made in reducing work zone delays and crashes, active partnerships
must be developed with all of the stakeholders. The DOTs realize that they can not do it without the
total support of the entire highway
community. Again as a national
organization, State and local agency
DOTs, toll authorities, contracting
associations, and industry see the
FHWA'’s role as working with and establishing partnerships with agencies and groups at the national
level. These national partnerships are needed to provide the emphasis and framework; remove or
reduce local barriers; and facilitate the development of similar partnerships at the State and local
levels. Partnership efforts in education and outreach are needed to acquaint the public with the
hazards of work zones and what they can do to improve safety. Scan participants noted that, through
coordinated focused efforts, all partners can be more effective and improvement can be made in
reducing exposure in work zones and in improving safety.

 “More now than ever parterships will be paramo_dht! g
... State DOT Official - -
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RECOMMENDATIONS:
Headquarters Product Teams:

< Develop active partnerships with national level organizations and the media
(television, newspapers, magazines, etc.) to provide focus; and consolidate efforts in
work zone awareness, marketing, education, and training. Disseminate work zone
educational materials.

Division Office Product Teams:

<  Take a proactive leadership role, in cooperation with the States, to foster partnerships
at the State and local levels which focus on reducing the exposure of road users and
road workers.

6. Standardization

EXPECTATION: The highway industry expects the FHWA to take a proactive leadership
role and partner with national organizations in the development of
uniform guidance and criteria that will ensure driver expectancy and
protection of the workers and motorists, without stymieing innovation,
ingenuity, and adaptation to local situations.

One of the key roles the FHWA serves, is providing uniformity and standardization in work
zones throughout the country so that driver expectancy is not compromised. Driver expectancy
is one of the most basic tenets in safe

“We d like the FHWA to assist and facilitate the highway design and efficient operations.
standardization of specifications, standards, etc.’

; Driver expectancy is the primary reason

. for standardization. However, our
partners were quick to point out there
needs to be some flexibility so as to not
stymie innovation and ingenuity. State DOTs suggested that the FHWA needed to take a broader
view in work zone applications that meets the intent of the law.

... State DOT Official

There was also a great deal of concern expressed over NCHRP 350 and the lack of flexibility in
adapting devices and techniques to local conditions. Several State DOTs were concerned that the
“all or nothing” approach to devices was stifling, i.e., “When is being too safe going overboard?”

Concerns were also expressed about the strict adherence/interpretation of meeting Part VI of the
MUTCD. It was felt that the intent “to protect and provide safety to workers and the traveling
public” has been lost to a certain extent by the emphasis on strict compliance with the MUTCD.

Numerous State DOTs mentioned the need for standardizing methods for measuring and evaluating
exposure and crash rates in work zones. Most States include work zone crash data blocks on their crash
report forms. However, there is not a uniform definition of a “work zone” nor is there consistency in the
additional work zone crash data collected. Once collected, very few States evaluate the causes of work
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zone crashes or can project expected work zone crash rates. The Review Team found data in the FARS
that was, in many cases, the “tip of the iceberg.” Numerous States noted the number of work zone
fatalities was greater than reported in FARS. Again, consistency of crash data entry was cited as an area
where standardization is needed, and that the FHWA should play a leadership role.

RECOMMENDATIONS:.
Headquarters Product Team:

4 Develop, in cooperation with our partners, a national definition for work zones
and standardize the work zone crash data that is collected and reported.

Division Office/Resource Center Product Tehms:

4  Improve the uniformity and consistency in work zone crash reporting. This includes but
is not limited to partnering with the State DOTSs in providing training for State Police.

Specific ways for the FHWA to exercise a leadership role in implementing the
concepts and recommendations noted above.

During the scanning portion of the review, participants were asked, “What could the FHWA do to
help them do a better job of reducing delay and enhancing work zone safety?” Some of the
suggestions were concepts and others were specific ways to accomplish a concept. The concepts
were incorporated into various sections of this report. The following suggestions listed below are
for FHWA program offices to consider:

Education:

. Develop talking papers/presentation materials on the benefits of work zone traffic
management, time-based bidding; incentives for expediting contract completions; and work
zone safety.

. Make a video for work zone traffic management, i.e., like the recent video with Chief
Engineers on preventive maintenance.

. Facilitate quality improvement discussions for work zones (“Think Tanks” on this subject),
possibly through the American Public Works Association’s down-link program.

. Provide a comparison of the strengths, weaknesses, limitations, and correct application of
existing software for predicting/calculating road-user cost, as well as delay, queues, and
crashes in work zones.

. Maintain an up-to-date web site for approved safety hardware.
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Contract Administration/Specifications:
. Develop a generic performance-based specification for work zone traffic control.

. Develop guidance for incorporating a contractor’s past performance (timely completion) into
pre-qualification procedures.

. Develop a generic disincentive specification for contractors that do not remove work zone
signs or that post erroneous messages on work zone signs. The message to contractors
should be clear “you are accountable for what you tell the traveling public.”

. Develop a congestion rental concept where the contractor takes responsibility for diverting
traffic/traffic management.

Signing, Pavement Markings, and the MUTCD:
. Evaluate effectiveness of using “attention getting” signs in work zones, such as;
“Speed Limit 45 - Fine is $300,” “ Slow Down - 6 People Killed In This Work Zone,” and
“Slow Down My Dad Works Here(written in kid font).

. Change the “flagger” symbol on signs, brochures, etc., since the “Stop/Slow paddle” is in
use today.

. Reevaluate the work zone signing requirements in Part VI of the MUTCD. “There are a lot
of signs out there--do we still need all of them?”

. Revise the MUTCD to allow a “Last Exit Before Work Zone” sign for freeways. Also
provide pull out/off areas for motorists to plan strategy.

. Develop a better way of identifying exit ramps in work zones.

. Challenge industry to develop a durable temporary pavement marking material that can be
easily removed and does not leave a visible residue on the pavement.

. Revisit Federal prohibition of having a contractor’s name posted on construction projects.
[23 CFR 635.309(n)]

. Develop a work zone MUTCD that is tailored to utility companies.

. Experiment with colored symbol variable message signs (used by the Japanese and
Europeans).
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Enforcement:

. Experiment with the use of holographic images of a trooper and/or incident at the beginning
of a work zone.

. Develop a portable system to photograph vehicles and notify driver(s) that they are
exceeding posted speeds.

Worker Safety/Protection:

. Develop a longitudinal safety barrier for mobile construction and maintenance operations
performed on the road (something like an aircraft carrier catch net).

. Develop a longitudinal safety barrier for short-term maintenance operations performed
adjacent to the shoulder.

. Develop a portable gawk screen for maintenance operations.

. Develop personal warning devices for workers, i.e., “credit card” size device (radio module
or tag) that would be activated by an intrusion alarm system when a vehicle entered a safe
zone. This device could also warn a worker when he/she left the safe zone, as well as
activate a changeable message sign to notify motorists when the worker enters the travel
lane(s).

. Explore DOD transponder technology that protects soldiers from friendly fire and apply it to
workers in work zones.

. Use the machine vision capabilities of video cameras to detect vehicle intrusion and to signal
workers through vibrating beepers.

. Develop a mechanized debris removal system.

. Develop a robotic crack cleaning/sealing system that uses crack recognition with an “ink-jet”
type sealing device.

. Develop a mechanized full/partial-depth Portland Cement Concrete pavement patching
device that eliminates the need for worker exposure.

Awareness:

. Conduct a follow-up survey/poll to the NQI Survey to find out what the public expects in

work zones (urban and rural).
. Set up a work zone information display at State Fairs--maybe an interactive video and/or set

up a work zone for people to walk through.



Meeting the Customer’s Needs for Mobility and Safety During Construction and Maint, e Operations ............cceveeeennnn. 46

. Establish a national symbol/logo (i.e., “Red Cross™) for work zone safety which everyone
would recognize.

. Post short work zone safety messages on the FHWA’s Homepage. These messages would
appear when the Homepage was brought up and would need to be changed periodically
(daily or weekly).

. Establish partnerships with Internet search engines/browsers to place short work zone
educational messages on their introductory index pages, i.e., Public Service Announcements
on the Internet.

. Get major television networks to do a show and maybe a national television test on work
zones, 1.€., “60 Minutes,” “Prime Time Live,” “ 20/20,” and “Dateline,” etc.

Driver Education:

. Develop genéric up-to-date information on work zones that States could incorporate into
their driver licensing manuals.

. Develop work zone modules for driver education classes. Develop a set of work zone
questions that States could incorporate into their driver licensing tests.

. Develop an interactive video of driving though a work zone that could be used by driver
education classes and/or as a video game.

Motorist Information:

. Establish a “Nationwide Work Zone Information Telephone Number,” as a component part
of the National Traveler Information System. The system should be menu driven to obtain
work zone information by State and route.

. Obtain the Federal Communication Commission’s approval of one acceptable frequency
for Highway Advisory Radio. Present frequencies are not clear and many metropolitan areas
are forced to use two or more frequencies on the same route.

. Experiment with the effectiveness of inductive radio messages (messages that will work
whether radio is on or not) to warn drivers approaching major backups.
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ITI. CONCLUSIONS

Meeting the customers needs for mobility and safety during construction and maintenance
operations is the heart of what the highway industry does and what it is all about .... planning,
designing, constructing, rehabilitating, reconstructing, operating, and maintaining the highway
system. What the motorist experiences in a work zone gets down to the very essence of what the
highway industry is and what it does. It has been estimated that the majority of our nation’s
population travels through a work zone at least once every day. It is also estimated that over 80
percent of Federal-aid funds go into products that the public sees and experiences in work zones.

While there is no question that the quality of traffic control devices used in work zones and the
uniformity of work zones has greatly improved since 1980, the total number of work zone fatalities
has remained fairly constant since then. Because the previous focus and efforts have not
significantly reduced the total number of work zone fatalities, it is only reasonable to assume, that
with the substantial increase in funding levels provided in the TEA-21 coupled with the steady
growth of traffic volumes on our aging highway system, the amount of delay and the number of
work zones will sharply increase in the coming years with the potential for increased fatalities
unless a significantly different approach and expanded efforts are taken to address work zones.

During the review the Review Team became acquainted with a number of isolated outstanding
examples of work zone traffic management. However, work zone traffic management principles are
not being applied to the majority of maintenance and construction operations. In order to
significantly reduce motorist delays and crashes in work zones, transportation agencies must set a
clear vision. This vision must be translated into performance objectives and traffic management
integrated into the culture of the organization. Work zone traffic management principles must be
applied through the life the project. Successful work zone traffic management is dependent upon
reducing the exposure of the road user and the worker. Transportation agencies must focus on the
bottom line; reducing the loss of life and limb, the waste of individuals’ time, and the drain on our
nation’s economy. The road users have told the highway industry what they expect. Our vision is
“No Delays and No Crashes in Work Zones.” This vision can only be accomplished by integrating
traffic management principles into the project development process (Table I) and applying these
principles to every maintenance and construction operation. It is up to each of us to make the
commitment to make a difference.

For the FHWA to achieve the strategic goals and objectives for safety, mobility, and productivity,
the FHW A: will have to assume a proactive leadership role in promoting work zone management
techniques, dedicate the resources to develop and/or enhance the tools needed by the State and local
transportation agencies to achieve the state of the art, create new partnerships for work zone
education, and engage all of the stakeholders in a comprehensive cooperative effort. The road users
have clearly stated their expectations for safety, quality, and, mobility. Our partners expect the
FHWA to take a major leadership role. The time is right for the FHWA to step up to the plate and
accept these challenges!

“The motorist measures our performance by what they experience in a work zone.”
.... FHWA Official
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APPENDIX “C”
PRIMARY GUIDANCE - RESOURCES

The Intermodal Surface transportation Efficiency Act (ISTEA) of 1991 - Section 1051 and
Section 1090

The National Highway System Designation Act of 1995 -Section 358(b)

Code of Federal Regulations Title 23, Part 630 Subpart J

Code of Federal Regulations Title 23, Part 635.121

October 24, 1995 Federal Register - The National Highway Work Zone Safety Program
April 19, 1996 Federal Register - General materials Requirements; Warranty Clauses

Report of the Secretary of Transportation to the United States Congress, “Traffic/Congestion
Management During Highway Construction” - September 1992

Fatal Analysis Reporting System - maintained by the National Highway Transportation Safety
Administration

General Estimates System - maintained by the National Highway Transportation Safety
Administration

“Transportation Management for Major Highwa;y Reconstruction - Proceedings of the National
Conference on Corridor Traffic Management for Major Highway Reconstruction Chicago
Ilinois, September 28-October 1, 1986" - Transportation Research Board - Special Report 212

FHWA TECHNICAL ADVISORY (TA 5080.10) “Incentive/Disincentive (I/D) for Early
Completion” dated February 8, 1989

FHWA TECHNICAL ADVISORY (TA 5080.15) “Construction Contract Time Determination
Procedures” dated October 11, 1991

The National Quality Initiative Survey - 1995

“Work Zone Safety - Good Practices Report,” May 1997; FHWA Joint Memorandum from the
Directors of the Offices of Engineering and Highway Safety to Regional Administrators dated
June 20, 1997
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“Constructability Review Process for Transportation Facilities” (NCHRP PROJECT 10-42);
Texas Transportation Institute dated December 1996

“Contract Management Techniques for Improving Construction Quality” - The Federal
Highway Administration (FHWA-RD-96-067) dated July 1997

1996 Highway Statistics - The Federal Highway Administration dated November 1997

FHWA Memorandum from the Director, Office of Engineering “Special Experimental Project
No. 14" dated May 4, 1995

“Urban Roadway Congestion Annual Report” - Texas Transportation Institute (Research Report
1131-8) dated August 1996



Meeting the Customer’s Needs for Mobility and Safety During Construction and Maintenance Work Zones

APPENDIX “D”

ACRONYMS

AASHTO--American Association of State Highway and Transportation Officials
ARTBA--American Road and Transportation Builders Association
AGC--Association of General Contractors

CPM--Critical Path Method

FARS--Fatal Analysis Reporting System

FHWA--Federal Highway Administration
I/D--Incentive/Disincentive Clauses

ITS--Intelligent Transportation Systems

ISTEA--Intermodal Surface Transportation Efficiency Act of 1991
MUTCD--Manual on Uniform Traffic Control Devices
NCHRP--National Cooperative Highway Research Program
NEPA--National Environmental Policy Act

NHI--National Highway Institute

NQI--National Quality Initiative

NHS--National Highway System

NHWZSP--National Highway Work Zone Safety Program
OPQC--Office of Program Quality Coordination

TCP--Traffic Control Plan

TMP--Traffic Management Plan

TEA-21--Transportation Equity Act for the 21st Century
TRB--Transportation Research Board
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